Let S be any set of points in the Euclidean plane R 2 . For any p = (x, y) ∈ S, put SW (p) = {(x , y ) ∈ S : x < x and y < y} and NE(p) = {(x , y ) ∈ S : x > x and y > y}. Let G S be the graph with vertex set S and edge set {pq : 
Introduction
We start with some notation and terminology. For a few undefined terms in the paper, we will follow common practice.
A graph G is a pair (V (G), E(G)) of sets where V (G) = ∅ and E(G) ⊆ V (G) 2 . For any {u, v} ∈ E(G), we often denote it by uv and say that u and v are adjacent in G. A vertex of G is isolated if it appears in no members of E(G). If G is a graph with V (G ) = {w 1 , w 2 , . . . , w t } ⊆ V (G) and E(G ) = E(G) ∩ V (G ) 2 , we say that G is an induced subgraph of G and often denote it by G[w 1 3 } and H denotes the graph obtained from H by deleting the edge pp 3 . For an illustration, see Fig. 1 . For any n ≥ 3, we use the notation C n = (v 1 v 2 · · · v n ) for the cycle of length n, namely the graph with vertex set {v 1 , . . . , v n } and edge set {v 1 v 2 , v 2 v 3 , . . . , v n−1 v n , v n v 1 }. The path of length n, denoted P n , is the graph obtained from C n+1 by deleting one edge. The complete graph K n is the graph on n vertices and
For a graph G and a class of graphs C , we say that G is a forbidden subgraph for C provided no member of C has G as an induced subgraph and we call G a minimal forbidden subgraph for C if it is a forbidden subgraph for C but none of its proper induced subgraphs are.
Let S be a set of points of R 2 . For any p ∈ S, put SW (p) = {(x , y ) ∈ S : x < x and y < y} and NE(p) = {(x , y ) ∈ S : x > x and y > y}. Let G S designate the graph with vertex set S and edge set {pq : NE(p) ∩ NE(q) = ∅ and SW (p) ∩ SW (q) = ∅}.
Since the set S determines a poset of dimension at most two [1, 2, 10] , we call G S the double competition graph of a poset of dimension at most two [5] [6] [7] 9, 11, 12] . We mention that the dimension of any poset P = (V , <) is the minimum positive $ This work was supported by a DFG grant for visiting MPI MIS, the Chinese Ministry of Education (108056), the STCSM (06ZR14048 and 08QA14036), and the NNSFC (10871128). We thank John Goldwasser for improving the English writing and spotting an error in the proof of Theorem 1 of an earlier version of the paper. integer n for which there is a mapping from V to R n such that p < q in P if and only if all components of f (q) − f (p) are positive.
The graph class D was first introduced and studied by Kim, Kim and Rho [7] . Developing the work in [7] , Wu and Lu [12] showed some necessary conditions for a graph to lie in D, including that D is a proper subclass of trapezoid graphs. This paper aims to further understand the structure of D. We list our main results below which combine to assert that both H and H are minimal forbidden subgraphs for D.
Theorem 1. H and H are both forbidden subgraphs for D.

Theorem 2. No proper induced subgraphs of either H or H can be forbidden subgraphs for D.
Proof of Theorem 1
In this section we fix the notation S to refer to a nonempty subset of R 2 . For any point p = (x, y) ∈ R 2 , we write X (p) and Y (p) for x and y, respectively. Let
and
an observation which will be used often implicitly is:
, which is surely the case when − → p p ∈ U S , we have
We are ready to go into a discussion of the point distributions which are enforced by the appearance of several small induced subgraphs of G S . The proof of Theorem 1 will follow quickly from these discussions.
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Lemma 3. Let a, b, c be three points of S such that ab ∈ E(G S ), ac, bc ∈ E(G S ) and c is not isolated in G S . Then we have either
Proof. Without loss of generality, there are two cases to consider,
Case 1:
In light of the observation in Eq. (1) and the fact that ac, bc ∈ E(G S ) and that none of a, b, c is isolated, we conclude that c ∈ NE(b) ∪ SW (a) and hence c ∈ (NW (a) − → ab ∈ V S . By observation in Eq. (1) and the fact that ac, bc ∈ E(G S ) and that none of a, b, c is isolated, we have c ∈ NE(a) ∪ SW (a) ∪ NE(b) ∪ SW (b). Hence, to finish the proof we need to exclude the possibility that it holds both (1) and (2) such that
Proof. (1) This is obviously true as none of
An immediate consequence of Eq. (3) is that
We further define R u,v,z,w (S) to be {p ∈ S :
and call it the rectangle determined by (uvzw). For an illustration, see Fig. 2 . It is easy to see that for any p ∈ R u,v,z,w (S) we have
Lemma 8. Suppose (uvzw) is an induced subgraph of G S such that Eq. (2) holds. Let x 1 , x 2 , y 1 , y 2 ∈ R be as specified in Eq. (3).
Then, we have the followings: 
Lemma 10 (Lekkerkerker and Boland [8]). A graph is an interval graph if and only if it has no asteroidal triple and it does not contain any cycle of length greater than or equal to four as an induced subgraph.
Lemma 11 (Kim, Kim and Rho [7, Theorem 10] 
Concluding remarks
The incomparability graph of a poset P = (V , <) is the graph with vertex set V and edge set {uv ∈ V 2 : neither u < v nor v < u holds }. Due to the earlier work on the graph class D [7, 12] , to show that G ∈ D, we can proceed as follows: if G is not an incomparability graph, then G ∈ D; if G is an incomparability graph of a poset P, then construct two associated graphs D P and B P and if either of them is not bipartite we also conclude that G ∈ D. It has been shown that G is the incomparability graph of a poset P with a bipartite D P if and only if G is a trapezoid graph [3, 4] while for any incomparability graph G of a poset P, B P is totally determined by G and does not depend on the choice of P [12] . We can find posets P and P with respective incomparability graphs H and H such that B P , D P , B P , D P are all bipartite. This means that our Theorem 1 does detect a new obstruction for a graph to lie in D. It is known that the set of forbidden subgraphs for the double competition graphs of posets of dimension one is just the set of all graphs other than the disjoint unions of complete graphs [12, Example 3] . It is not clear whether or not a good forbidden subgraph characterization for D will be possible. We also wonder whether H and/or H could be an induced subgraph of the double competition graph of a poset of dimension 3.
